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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce thinness and to enhance 
strength and to roughen the surface by electrodepositing copper 
particles of specific grain size on the surface of a copper foil of 
specific thickness and setting the real surface area of the copper foil 
surface to specific times as large as the apparent surface area. 
SOLUTION: A copper foil of the thickness 100 v m is fed from a supply 
part 14 to a rolling mill 15, the thickness of the copper foil is rolled into 
10 fi m by the rolling mill 15 using a ceramic roll, and the real surface 
area of the surface of the copper foil is made twice as large as the 
apparent surface area. The rolled copper foil passes from a 
pretreatment basin 1 6 through an electrolytic cell 1 7, and copper 
particles of 0.1 -1 u are deposited from the copper foil surface 
cathode-electrolyzed in an electrolytic solution, washed in a washing 
basin 1 8, and dried by a drier 1 9. The both surfaces of the dried copper 
foil are coated with a carbon material of the thickness approximately 
1 00 fi m by a both-side coater 20 for carbon material coating and the 
coated carbon material is dried by a drying furnace 21. Secondly, it is 
pressed by the pressure approximately 1 50 kg/cm2 by a press 22 to 
enhance the density of the carbon material so that it is wound by the 
winding part 23. 
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1 5 Okg/cm' g^©JE*T^U^ LTM^«^©^Jt 

[004 9] H2Ji. *^WII«t-5-b7 5«y^o-JU© 

iftliS i i-i A 1 iO i N i-iT^i^tiN z 140 — 4. 2 Tf 
fe 0 y8 - V- 4 T □ > £ mi *i£> t. ©T fc i. o 

[o o 5 o] jtmmm-C'it. 2 = 0.5 (dp-^^to 

>t»«:ffltK 'J>S©/W * t> S - JLZfia 
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UT^IM<E&^nttttKE*&J$Jf$ U 6 0 0°C, 4 

ommmmik. mmmmnT 1 7 0 o'cr-mm Lv -9-^ 

[00 5 1 ] -fe^Sy^D-^cDtomi. 
^llv $fc-T> 5 <y ^ □ -VU 3 1 O^lrOgP 3 5 £ 
J&*U -b>*:*:3 3»I/MJ1?L3 7^fix.^A^H 
U£ftT □ >y £ -5 i)H8BS*< 5 5 ©-S£IS$3CD 1 Q-tr 

[0 0 5 2] 5 >y £ □ - JU 3 1. ©flggpcDPfflAPX 

iOIttt. -tt±-l*W**rf?t»v-*Bai*. R a max 1 . 0 
AtmIATI3tt±tfJto ■WMJRlfBHSfctty* "t^ 

> KfEtftSm^" ATWClV4^0AfllC't*>» 'J >y 
l3«fcoT[5]&£-y:&tft>©f^Lfco BUtB^JSSi+^'y^" 

3 2lZ«fcU^>*J¥&T©fri;t)^>#^iKA<fcU© 
7?» /xmlitTx Pmjg5/xmJiTFa>e*SjgfcSF 

4 li-fe^ 5 v V □ 3 1 ©^gpiclima© R £ 
[00 5 3] S3 *>«fclf El 4 tt s *H*£0O-effl l\3 JES 

s&E&as© □ - ji(Dmm & TTi-to m a am 3 © a - a m 

ffiECUfe^o ftma-)\,4 1 1.-C#6*ifcl8l 
If5&^8 0kgf/mm'©s3&S-y--<^D> ( S i — A 1 — 
0-N) Sg2 0raiixl* 1 0 0mm©;M$# 

&LTU£> 0 d (Dttlft □ - 4 1 |±< 3Mfl*©f!t*t£ y 
-f 7-*> K«S5^ffl^T^MJ!jPXlC «fc g-ffiftDTttftctt 

[0 0 5 4] ±l2f^D-;b4 1 M»^JH«i(h^ 

[0 0 5 5] ffi3iio-j|,4 2©tta5li3.-y(--9-JU>;3 
•Oh (El^-lfr) . MJSttfli (El^-ti-f) £*M>®»I 
W m^itt) (3«t0lHlfelES!i^*i*o ti&n- 
JU4 2©fflgpliEES£J5*£«aW'!£l*/c$l|g (El^-tt 

-f") i;:<s;auTi*.5o 

[0 0 5 6 ] f|PilD-^4 1 (D&mmiat, mffi^'blZ 
&-r&J:olzmH4 6#E5S£*u l£fHJ* 4 6 lisp** 
#{*4 7KJ;oT@Ij)g:&l;;5fe#£;txTl*-I>„ ^<Z>fc 
<«K ftSga-^4 1 ©iffl;£|R]©»£l±t6}5l?£;h.Tl\.5o 

[005 7]ftla-;Mi a)ffiffi*[«)©Bfi^i;(i. ft 
gga-JU4 1 l3^LT^n-;b4 3 a/)<SBS£*U S 
£*#Q-.>U4 3 alc:SLTS'J©^n-;i/4 3btf 
@B§£*iTU£>o 1**1$ d-JM 3 b(i x *J$a-;U4 
3 afey^y^T^r-rSfSiiJ^^LrixSo £#n-^ 



4 3 at 4 3 bhl*«b§4 5CioTi^*l, 4 

5 l*i»?g 4 4 lZI\5Ut#l£tlX O£ 0 

[0058] ftmo-^4 1 oEm-ftfavwrnzmftm 

o-MzmLT^a-j\,4 3 a#BBg2*vru&CD 
Tjtln-JM1 l*E3^ft©I*g-tfft3i£;h.£>o 
[0 0 5 9] fcfc, EJife^SLTt,-y-'f7 7 o>S©ft 

isd-^4 1 izimmtftc < % ano, Mmmzt,m,*tf 

[0 0 6 0] **SS0!lTr(i, ±ilt<7)ffiW®l3^UT^6, 

ic / 1 7 tz «t « j^aef jg £ fuss u o ±iKo)W)^-ef# £ u 

rc.mM1&g.R a-0.0 6 /xm <D^^Ta>n-)]>a>m 

e. -5 v r«ror B i km ^ws^fc AftTfr -5 

&£*i-5J;ai;:jaTUfco W^(±«Sf^2 1 &^lil8 
Om/niin, >-5y\*-^JlJS1 0mm/minT3 O^HiS 
Lfco ^Ofe^s R a = 0 . 0 1 m m IXT(DM 

m*ffiz.r=:-y-'(Ta>n-)i,$:mzz.tffT'£fc.o ; 

[00 6 1 ] ^CD*SS; KFi&.O. 1 /zm WTT, 
©1 MmferFtk. 1 ?. lCPJM5AtmttT^ S!)? 

h^Ttfco *fe*cS#ljeiiRa = 0.0 1 Mm ^rfe-p 

[0 0 6 2] X^±©Ui0^KfcUTt,Hfl$SPWi: L.T 

izmmtzziitf-czzo - :. •- 
[oo 6 3] *mmzmzmm$iw-i:m&£*ifr-b^ s. 

±«izt>r^rmsm wei^* wfey^sRo^tN 

L fcSSs Sf 8'J!fe*R, ^T 7 ^7«^, 5 ^ o .-KT'SVS 

W*lc: o i x t t jfl|£ L A<J1 * fR) i: $eU * [Sj ii t, ic: la IS 
PlUflTfeofco Cl©^l^lRj ; 5tef3* < 0.3 i amia.T"^ 
fetili. ?-<Dn-;UTEjS^tifc^$S*Slc:i*0.3At 

■7-^ft«*i;!tet»o »*L<l±dte'?(i0. 1 Aim «T 

-T3t>«iilc:«tiTLxfe 0 
[0 0 6 4] (HJS««I2) MtS«:%tt0gi <Z>-b^5>y* 
o - -»U 4 m I ^ fcEEJi «fc *) 9*r (DW- is IdE JE U huxE 

©?l?l^Jg^}BI^U/co J0?S6^^<7)T^*l^»rr 
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[0070] mmP&*T-j] v- vwiti!tirzm%&miz 
ttmM&raiintii&i&oM&zw 7 iz^r 0 

*£<&3©T N %iL=F&W0. 1 p.mlZ£i:Z(DizmT% 
ftmittS < fc£> jfi^ 7.5 A/dm ! J&±T(*J5ffi Lft < 
fc5„ 1 A/dm'JilTTfi, 0. 1 AtmC&Sftffl 

IZ&MlZ-m: < fe . fciSWftJftltffflgf <, isLh© c: 
t^^SJS^«/'3a^li1 ~7 . 5 A/dm'^^-So 
[00 7 1 ] *V - K@jS^tifcffl?S±l^*«*4&^ 
^l-So ftfflltRtttmMAG (Massive Artifici 
al Craphite ij&t*AitMS8) .trfcSo 3 ©jg??il*m N 
MP .(JM-y5rVU-2-bfn'J K>) I38%P VDF 

So.Clti$;^l?S*®l;$t)1 0 O fimom £(zm%iL8 0 
■CT? 31$BM6«*- « i ^ro^x ES£ I' J: S 7 U^fi 

[00 7 2] JM&ffiffifc % 5 6 0 g/cm©}gtf3&&6fcS 

^mm^-y^m^m^ti^mism^z^ 

ZOitemZm 1 No. 7 ; 8©Jt^!li: LT. * 

v - . K«»&fT*>*i *j jc t/s^ffl?si-±i3 1 mm 
^ e, , 'j>fc < h 1 1 o mx± , ekms zmmtz z. t. 

CJ:-0;- j^il#^©&*^£ffi«?S]a±Cfa±#-tt 
[0 0 7 3] . 

[HM ] 



No. 


ffi?5 4>3& 




(q/ci) 


1 




5 


2 0 0 


a 


EEM 


1 o 


2 8 O 


3 


EEfe 


2 0 


2 4 O 


. 4 


EI 


3 0 


2 7 O 


5 


flES 


6 O 


3 O O 


6 


BE31 


1 2 0 


2 4 0 


7 


JEE 


0 


14 5 


8 


mm 




2 4 0 



[0074] mmm 3 ) ni&m 1 -nntz-m^ 1 5 # 1 6 , mmm 1 7 , 1 8 izvtz.-r^mm 

m, 1 0 OmmEa^CD^^tT'V^ffiKDESroS 3:© . KioTJU&fi^tia fc©-Cfc3o 

^l?S^ffl^feo JaTroHilZ.fc'K ±IB^5S©a®«iS [0 0 7 5] *?\ ±I3I@?S£ 

&fl«SLfco ffl*.J&T®&i5ftl8(*£tfc0i1 C&UTffi 

C400 50g/l 
5 5°C 

— m^T>"E-0^ C(N HOiSiOO 200g/l 



[0 0 6 5] ffJl?S(*4Mm*)Sl3^St?l5S^Jg*^ 

^t\/cto. BEe4"ic:J6aifi-i)S*T.^fc*o 1 5m 
mzmzzmzizteztrnMrnftT't, *jT*i±-Km 

1 5MmttTtL/c 0 

[0 0 6 6] R a*<0. 1 5/im ©-b^5>y£ 

□ -Jl<£<£/8LJH?g£ 1 0 jut. mlZE.m& 3 0 x 8 Oram© 

T=iffi^>&;fc>$ U ; 1 mol / 1 H , S .0 1 IZ 1 0 \ m&m. 

u-.M*a«*fTofc b - mz, tmttitommmmtevfktt- 
[00 67] mm%imm*.- c u s o, (1 io g/ 

1) , HiSO* (1 909/D , CI" (5 0ppm) , 

WiimmtLTtut-ifj-j^ (x)\,Tv?tt.m) (0.5 

ml /T). ©Tk^Tfe^b 

[0.0 6 8] JIlBlfe^li. SJS : 2 5 ? Ci «St«Jt : 1 .. 
- 7.. 5 A/dm ' , Mm : m, W5¥I$Fe9 : 5-, 10, 2 
0, 3 0, 6 0,1 20#Tfe5. 

[00 6 9] 06 ttflMf }ffi*4>T 7.5/xA /dm'©®}^ 

®ffB$ra©w^*^-r 0 *i^si*s^n#^ t k a# 

<&-5o ^gA^.I //m Id7fci)©lc: 1 0#, 1 Aim 
K Jte ?. © [Z 1 2 0 ifj>!^S^.fe 5:tfrb> «5S WSBSFbI 
(i1 O~1.2O«>0SIC&4o 
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mm. (h ,so.) 
mm. (h ts o<> 

ttXtt^hU^A (NaCl .O) 
'J>^>'j^A :-(NaiPO. ■ 1 
*ttV-y (NaOH) 

i>'y^JU7 5>/j-C^> {(CHi)iN 
*ttV-y (N'aOH) 

* tit l \ 1> >g>g Idifi^-r 5 d £ iz «fc 0 fr ■=> £ o 
[0076] C4000 ltmm&(DffimmM(Dr5tl$:& 
ititfflT.pH 11 ~1 3 l~&£> «fc-p (~ NaOHA 1 

eft IS 7- £ Alil@gl® U S5ffitJ;fcl|i0gHb4&>£ 



5ml/l 

3 0°C 

3ml/l 

1 0 9 g/1 
2 HiO) 3 0 g/1 
1 5 g/1 
7 5°C 

7.k;$fe©^ 
H B HO 6 g/1 
5 g/1 

4 5°C 

m&fmwm&zim Lrz 0 zonkmrnrait. 6 o ,12 

0, 3 0 Osec t Uti &3£&©Sf?t5»®£jt:6imT 
ffclK *®/><ffl<fcS{Sfa*><^£;h,/c:o Kri' 

tt£Sl1 I^To ■IIT, No, 1 (±tt$£0!lTv _hl3©-^ 

[0 0 7 8] : .•• 

[«2] - 



No. 


BeflsfcUffiPSW (sec) 




1 


o 


0 . 7 


2 


6 O 


3.3 


3 


12 0 


6 . 5 


4 


3 0 0 


12.4 



[0079]S?2«fc>K HfcMSIHtfJt < fc« 

^BET>ilc:«k5J±*®«;SiMieSlr«ti, 0 Lt*bT, 
[0080] (Siaa®«/MAMtS®«) Jt fcBgfcM 

mmz^^Tis-immmzmuaL. fai ^T-mmmmm 

J£(* 3 <Bl± & & S £: £ « C % 2 0 0 f$J^±T (± £ 
J t>frlzmu*Ztfi&%:7ik LTLxi, 0 
[008 1 ] *HJSS0OT 3 0 OfjDfDgKt&JI £© 
^S&ePTtS^Lfe$SS^ BS1~ 3 0nm, 5 
0~2 0 0nm(Dl>lf«©^b^)!)<ff$fi)c*tLfco 
^©^©3l7r$aSi;«t ^T^O^EIdilg 5 — 2 0 nm 
©i$#©J&JKA<*©«t® WZ-V^fr & -3 TS* 
1 0 0 — 5 0 0 nm©&©#;&-pTflsfi££*iTl*£:o 4# 



[0 0 8 2] jke, M&£tt?rott*i£iz'oitTis&-r 

3 0/im©7'JU5i|!&*^ffl^^:o Ztl&^tl^ttfDU? 
TK'J^yfbtf-UT^&^M^-ttfcN-y^UbfD 

^ 2 IC^T^SI'^P L/c 0 d©t£. X ^ U - 

? : *°'J-7<y<btT- U?>= 90 : 1 Oh b£o ±13© 

©&Jg£«A&££ifrl;:5 0 Okg/crn' ©ff;*jT?ffiJgU 
S(d1 2 CCTW^JgLfeo ±IB^JHTf^Lfe*4^ 

U Jfi^SSP^li&®^J;-5l3r^BS©*!ig^-r&aS 

ofco 3©*sa^-y4fij-rB#ic:fijstt--5*i : F©i'j^ii 
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[0083] 

« 3 



N 0*. 




sa # * a © 


* # # a * # * 




1 


7 5 


9 9 


9 9 


2 


2 8 


3 5 


1 3 


3 


3 4 


1 7 


1 5 


4 


3 4 


1 9 


1 3 



[oo8 4] aa-rii, i&m^-y&MhrdmizmMT 

©JgSfcfctf&WTfc o fc 0 rffrF ©iWg-S>Sfcigl3 <t 

JEJ2©£ 3t©ffl«l3lt'^ ^^©JgStetflRULfco - 
[0 0 8 5] §!llSfiL/cte^©«iJ^£ : 

T\ hu#A<3 5%WTx 5%ttTfc'h£<fco 

[0086] (ftSEtfl 4 ) 5^600 2JRlf 3T?»fc'Affifc 
fflt^yc#*^SM^-;^a>ft<Z)-Slj»r®ll]$:lll 8 13^ 

To mmm*. mmmnte i i3jE®-&s<j 2 &^*p ltke 
s ie® 3 , ft®»af* 4 13 fts^j 5 zmm ft 

fc«fclf-b/\°U-* 7T*gJS£*u IE€S3, -b^U 
-*7, ft®6, ■bJtU-^KDMlzmmL. m 9 13^ 
1-«l33:tl.$^lHlUTfiE?.o »®&©JES3, ftS6!3 
li^ft^fuESS 'J - K 8 , ft® y - K 9 A<jg|££ *iT n 

So d©asf*i*. fiJfeffi 1 oi3irs*i£*u e>femi o 

fcft&U - K 9 v fc«fctfa>feg 1 1 hJEm 'J - K ti 

li®>feM1 1 fc©ifftl!£&iitirsfcA&l3, *g*i«1 3fc 
ISitru^o Sfcs m«ii*:^iR^^ti^«;feS5i Oft 

13. f*«it-Zrx^U>*-,-j<^- h : ^JUt) 
-K=1 : 2©}g^g£EI3A7<yfb'J Vi'Jf'JA (L 
iPF.) £ 1 mol / 1 A L£o ft 

®Lrz#*?hmM%i-)kn)k(DH-mt, w.&^ 8m, m . 

£6 5mim?fc3 0 tt>ftte1 0 2:f;M1 1 (iSUS304, SU 

S3i6, Kftttri-^-f >?&mLtz.&.mm<m^*>ti 
1008 7] mmimnizv^oAzi/sjirhmtyo (l 

iCoOi) fcfflU. IE«&*Sf*l3j»£ 2 0 At 01(07" ^ 



19 0/zm©ff££fci><fcdl3^fcU ^U^, 

^ A =1 / Ok h SHbt) :, ASSESS : 'J =7 V -fb tf— 'J ^ > 
= 87.: 9 : 4tUfc„ " 

[ o 0 8 8 ] ftss^Sfc LTMK&m&zmiK mm. 

fch UTS8»«2»tf 3 Tff fcfflffifb LfcJE52iB?S£ffl 

^IS©i^ai3>V® 5 0£im(DJP£ iife5.«fc'5l3<i : fr Ls 
7U7, «l/TM6tUto ft«^#J5©E 
-&ttl±. SUM-tftlifS : ^•'J7<j/'fbbf='J5 r >=9 4 : 6 

[ 0 0 8 9 ] IEt£fll«# ; T)V 55Ss iE^S^H ; U ^ 
-5A=i/\-^ h^fb^l. ASftttf* ; BEffi^ISs ft^JSt) 

SJBjS^a>fe$:Jt^Ji:-ri)o ■ 
[0 0 9 0] W£ 2 0 jJirc\(DKm<Di$.(DmiS^m^m 
1 ©No. 4 t|aHt©^-U«igteS&*SUfc«Sfflfb£E 

5£^?§«:fflUT, tt^!l©No. 1 3 fcH«©XS*J «t.lf 

[009 1 ] JP*2 OAtm©E5E^$SSSt)SS^I2©No. 

no. 1 3 tmmo^mte£vmf&-cftmi;tcii¥7k&mM 
^-;*m>fe5&No. 1 5h^--5 0 ^^©ssM^sa/^,^ 

l^®«(*No. 13A<0.7, No.14tf12.4, No. 
1 5#1 4.1 Tfc-So 

[0 0 9 2] W±©Hjffi0!|G)No. 1 4, 1 5fc.fctfJ±& 
0!l©No. 1 3 OlMc^WVPtt — ;*«)fc£x 3t*ftS«>^ ; 
4 0 0mA, ±pg»ffi; 4.2V. TPISE; 2.5V© 

©»a^*4i oo%tufeK5(3 > 2 oo-y^^g-e 

UK UTC^«tS^S©i>J^^^S$t^i: UT**6 
feo ^t.133 0 0,-9- -f ^^*t3t3teS$:^L, 
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"To 
[00 9 3] 

[«4] 

a» 4 





Sfittft* (%) 




« « 


7 3 






9 2 




3U&01J3 


9 3 





[o o 9 5] ®mm&&t (nmmwm/afrvmm 
r-* £mm*&ft&i}< 8 5 xM-TfcjfcakizfiT-r-* „■ * 

[009 6] . 

•[Hi 3 




b d 



o 

. [ 0 2 ] -tr 5 5 «y £ □ - JKZ) -gflBff S0 o 
[0 3 ] -\z3 5 >y £ □ - Jl/&jai\/=:JESE!S©a — JUgPGD 
IE®0 o 

[04] i3(DA- ASrSElo . 

[i 5 ] ^fS©J¥* t^Jt(Dg|#&^t-^Elo 

[0 6] WtilL>cffi^a)i|si^gi:WS^rBl(7)Bi^$:^ 

-riaso .., :/.-<. .. 

[0 7] mnftT'&WO. 1 /£pv-&±£&3<DfC<$9£&.- 

[0 8] 'J^^A-^SJferoiKM^Eo 

[0 9] U^^A-;*tt;feomS5a5©$4«06 ? : .- 

1 -jESKiatts 2-v<jESdftU 3-IESs 4-ftgSHI 
ttf*;. &rvft«6ftk -.6 7.-.-b/-tU-^ N .8- 

IE«U - h\ 9-vJHSU-^ Kx 1 Ov-Xfflffi* ,1 1,— S 
>ftS> 1 2-v#*<r-y K 1 3-*fe&tt£. 1. 4-#£iJU . 
gp, 1'5—flEKHU 1 6 -Sfj&JUgv 1 7-l)gi, 1 
8-7K)$te. 1 9-«> 2 0-«*«»ffl*fflSiiB 
n-^v 2 1-^, 2 2»^UX,. 2 3-^gPo 

[0 2] 
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ttB£Bf«»B:ft:dBrt 
(72)^* -je .%m 

' 3t«»BA**#^Br-bTB 2*1 4* 

(72)«UB* Sffl «t- 

»«»BS:***^IBr-bTa2»1^ « 



5H014 AA04 BB05 BB08 BB11 BB12 

. EE05 HH06 
5H017 AA03 AS02 BB01 BB06 BB08 
BB16 CC03 DD01 EE01 HH03 
HH04 

5H029 AJ02 AK03 AL07 AM01 -AM02 
AM03. AM05 AM07 AM16 CJ02 
CJ03 CJ14 CJ22 CJ30 DJ07 
DJ16 EJ01 EJ04 HJ04 HJ05 
HJ07 



